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(54) FOLDABLE MOBILE PHONE 

(57)Abstract: . 
PROBLEM TO BE SOLVED: To realize both the miniaturization and 
the assurance of the antenna effect of the foldable phone over a 
wide operating bandwidth. 

SOLUTION: The foldable mobile phone consists of two cases 1, 2, 
which are connected by a hinge mechanism. The case 1 has a 1st 
conductive film made of a metallic finish part, and the case 2 has a 
2nd conductive film made of a copper sheet. When the mobile phone 
is in an open state, the 1 st and 2nd conductive films form a 
monopole antenna, and when the mobile phone is in a closed state, 
the 2nd conductive film acts like a grounding plane. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the fold-up formula migration telephone which has a built-in 

antenna about migration telephone. 

[0002] 

[Description of the Prior Art] The design of the antenna for migration (dual mode or Mie mode) telephones which can 
Dperate in two or more frequency bands has always received constraint by demand of the commercial scene of wanting 
to make overall magnitude of telephone small. Furthermore, an antenna design will become still more difficult when 
external metal finishing on the case of telephone is liked by many customers. 

[0003] The volume occupied by an antenna and the related circuit and those costs are elements important in order to 
attain the antenna effect with bandwidth [ large enough ] of operation, when performing a good design. Moreover, it is 
desirable to make it an antenna not appear from a user by building in an antenna in telephone. 
[0004] 

[Problem(s) to be Solved by the Invention] By the above-mentioned fold-up formula migration telephone, aiming at 
implementation of securing a miniaturization and the antenna effect with large bandwidth of operation to coincidence 
had the trouble of being difficult. 

[0005] The purpose of this invention is offering the fold-up formula migration telephone which can secure the antenna 

effect with large bandwidth of operation while attaining a miniaturization. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the fold-up formula migration 
telephone of this invention The 1st conductive film which is the fold-up formula migration telephone constituted with 
the 1st case connected according to the hinge device, and the 2nd case, and was united with said 1st case, When said 
1st and 2nd cases are in an open condition, a monopole antenna is constituted with said 1st conductive film, and when 
said 1st and 2nd cases are closed states, it has the 2nd conductive film which was united with said 2nd case which 
operates as 

[0007] Since prepare the 1st conductive film in the 1st case, the 2nd conductive film is prepared in the 2nd case, a 
monopole antenna is constituted for migration telephone from an open condition by the 1st conductive film and the 2nd 
conductive film and he is trying for the 2nd conductive film to operate as ****** in a closed state, this invention can 
realize both reservation with the large bandwidth of a miniaturization and the antenna effect of operation. 
[0008] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained to a detail with reference to 
a drawing. 

[0009] Reference of drawing 1 constitutes the fold-up formula migration telephone of this operation gestalt with two 
cases 1 and 2 connected by the hinge. As for a display 5 and a keypad, it is common to be prepared in the case 2 of the 
lower part of a telephone. Even when migration telephone is in a closed state (standby condition), the aperture 4 for 
enabling it to see a display 5 or enabling it to touch a part of keypad directly is formed in the case 1 of the upper part of 
migration telephone. When fold-up formula migration telephone is a closed state, the display 5 prepared in the case 2 of 
a lower part can be seen from the aperture 4 of the case 1 of the upper part. 

[0010] The fold-up formula migration telephone of this operation gestalt is used in the state of open (normal state), as 
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sually shown in drawing 1 , but the message of a call in, a text, and data must receive, when it folds up as shown in 
rawing 2 , and formula migration telephone is in a closed state. And the engine performance of an antenna in case 
3ld-up formula migration telephone is in a closed state must be only what can receive a call in good. 
301 1] Moreover, the fold-up formula migration telephone of this operation gestalt operates by the dual mode. That is, 
; can communicate with the network which operates with either of two kinds of frequency bands GSM900 and 
'CN1800 using this migration telephone. A GSM system (before Global System for Mobile communications;, it is 
jroup Special Mobile) operates in a 890-900MHz band, and a PCN system (Personal Communications Network) 
perates in a 17 10- 1880MHz band. The antenna built-in fold-up formula migration telephone by this operation gestalt 
5 not restricted to use in a duplex band, and can also operate in the 3rd band (example: DCS 1900 (Digital Cellular 
lervice) which operates by about 1900MHz) (the Mie band actuation). 

0012] The receiver is contained by the case 1 of the upper part and the components of an and also [ it is the need ] are 
ontained by connection lead wire and migration telephone at the case 2 of a lower part. Actuation of fold-up formula 
ciigration telephone and built-in of an antenna are not influenced by the existence of an aperture 4. 
0013] It is possible to give conductive metal finishing to various front faces. With this operation gestalt shown in 
[rawing 1 and drawing 2 , metal finishing can be given to the upper front face 21, the conductive film 24 can be 
brmed, and a desired appearance can be acquired further. The conductive film 24 has covered the upper surface 21 
vhole except an aperture 4, and forms some antennas of fold-up formula migration telephone. If an aperture 4 is 
mnecessary, it will be considered to be good to give the conductive film 24 to the whole upper front face 21 . The 
limension of the conductive film 24 is 15x10 - 6 meters in the overall length of 97x10 - 3 meters, whole width of face 
>f 55x10 - 3 meters, and thickness. The dimension of an aperture 4 is 26x10 - 3 meters in width of face of 32x10 - 3 
neters, and die length. The conductive film 24 encloses the aperture 4. 

0014] In order to obtain a good result, the area on the top view of the conductive film 24 which was united with the 1st 
;ase must be larger than two thirds of the area on the top view of the 1st case. The area on the top view of the 1st case 
nust contain the area of an aperture 4. 

0015] In the case 2 of a lower part, the conductive film 8 which consists of a copper sheet which has an area [ a little ] 
;maller than the area on the top view of a case 2 is formed. The dimension of the conductive film 8 is 15x10 - 6 meters 
n die length of 97x10 - 3 meters, width of face of 55x10 - 3 meters, and thickness. The conductive film 8 which 
;onsists of a copper sheet is formed on a printed-circuit board (PCB) by the standard manufacture approach. The 
ocation of the range of two conductive film 8 and 24, a location, and the antenna feeding point 1 1 is shown in the top 
/iew of drawing 3 . 

0016] When fold-up formula migration telephone is in an open condition, the conductive film 24 and the conductive 
51m 8 of a copper sheet operate as a monopole antenna together. Excitation of the antenna in a normal operating state is 
performed through the coaxial lead wire in the antenna feeding point 1 1 which crosses the edge of two conductive film 
i and 24. Within a clock frequency band, the antenna in an open condition does not resonate but has a wide band 
response. Resonance receives constraint with the width of face (area) of the high conductivity film 24. 
1)017] The broadband engine performance of an antenna in case fold-up formula migration telephone is in an open 
condition is shown in drawing 5 , and this drawing 5 plots a reflection coefficient to the frequency of an antenna. The 
attenuation value measured on the basis of OdB in the point shown in the plot of drawing 5 is as follows. 
,0018] 

Point P: It is 890MHz in frequency, is 960MHz in -lldB point Q:frequency, is 1.71GHz in -lOdB point R:frequency, 
and is 1.88GHz in -9dB point S:frequency. - 7dB [0019] When migration telephone is a closed state, as shown in 
drawing 4 , the conductive film 24 separated a fixed distance and has lapped in parallel on the conductive film 8 of a 
copper sheet. In a closed state, as shown in drawing 7 R> 7, through a matching circuit, electric power is supplied by 
only the conductive film 24 in the antenna feeding point 12, and the conductive film 8 of a copper sheet works as a 
ground plane. The antenna in a closed state operates with the gestalt of a patch antenna. 

[0020] The cam in a hinge device can perform mechanically a switch required when migration telephone switches 
between a closed state and an open condition. 
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:laims 



Claim(s)] 

Claim 1] The 1st conductive film which is the fold-up formula migration telephone constituted with the 1st case 
onnected according to the hinge device, and the 2nd case, and was united with said 1st case, Fold-up formula 
aigration telephone which has the 2nd conductive film which was united with said 2nd case which constitutes a 
aonopole antenna with said 1st conductive film when said 1st and 2nd cases are in an open condition, and operates as 
***** w hen said 1st and 2nd cases are closed states. 

Claim 2] Fold-up formula migration telephone according to claim 1 with a larger area on the top view of said 1st 
onductivity film than two thirds of the area on the top view of said 1 st case. 

Claim 3] Fold-up formula migration telephone according to claim 1 or 2 said whose 1st conductive film is the metal 
inishing section on the external surface of said 1st case. 

Claim 4] Fold-up formula migration telephone according to claim 1 or 2 said whose 1st conductive film is the metal 
inishing section on the inside of said 1st case. 

Claim 5] Fold-up formula migration telephone according to claim 1 or 2 with which said 1st conductive film is formed 
>n the printed-circuit board. 

Claim 6] Fold-up formula migration telephone given in any 1 term of claims 1-5 said whose 2nd conductive film is the 
:opper sheet formed on the printed-circuit board. 

Claim 7] Fold-up formula migration telephone given in any 1 term of claims 1-5 said whose 2nd conductive film is the 
netal finishing section given to the external surface of said 2nd case. 

Claim 8] Fold-up formula migration telephone given in any 1 term of claims 1-5 by which said 2nd conductive film is 
given to the inside of said 2nd case. 

Claim 9] Fold-up formula migration telephone given in any 1 term of claims 1 -8 which operate with two kinds of 
aetwork frequency bands. 

"Claim 10] Fold-up formula migration telephone given in any 1 term of claims 1-8 which operate with three kinds of 
letwork frequency bands. 

"Claim 1 1] Fold-up formula migration telephone according to claim 9 said two kinds of whose network frequency 
bands are GSM900 and PCN1 800. 

[Claim 12] Fold-up formula migration telephone according to claim 10 said three kinds of whose network frequency 
bands are DCS1900, GSM900, and PCN1800. 

[Claim 13] Fold-up formula migration telephone given in any 1 term of claims 1-12 in which said 1st conductive film 
encloses the viewing window prepared on said 1st case. 
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